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LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 
ABSTRACT 

PROBLEM TO BE SOLVED: To improve an opening rate by setting the orientation state 
of liquid crystals and the polarization state of polarizing plates by the absence of 
voltage between pixel electrodes and counter electrodes. 

SOLUTION: This liquid crystal display device is constituted by providing the surface on 
the liquid crystal layer side of at least one or both of transparent substrates of the 
transparent substrates arranged to face each other via the liquid crystal layer with the 
pixel electrodes PX and the counter electrodes CT and is constituted to generate 
electric fields parallel with the transparent substrates by the application of the voltage 
between these pixel electrodes PX and the counter electrodes CT. The orientation state 
of the liquid crystals shielding the light transmission from the one transparent substrate 
toward the other transparent substrate via the liquid crystals and the polarization state 
of the polarizing plate are set by the absence of the voltage between the pixel 
electrodes PX and the counter electrodes CT. At least either of the pixel electrodes PX e 
and the counter electrodes CT are composed of transparent conductive films. 
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[0 0 8 4] frWiifraSS-fCTM) E19li^^^Eft 
£"?&o, a. ii*o«as^L, (B; ti ;A) 05 

[0 08 5] HffcS ft ^» C L » ttifi A * ^ -f > c 
B-?H«rtlTW'ltltfrS-?- CTM^ISJtiSilTIo 

d I , *CTd2i:lEfeWCie«SJiftJ:-5t, IMfb 

[0 0 8 6] WJiGteKJ^CTMIi, ^®gl©±i: 

g 2 UfeoasT-^Bf i: fttitcBjXVffi p x i: ibj 
I TO£mv^Tl^£ 0 £ 
' l f]#Tf^g2tl^0, *i0»ilT*««U mtRiC 

[008 7] (Vi.ififeK^ttlWdSElB) -S^v s >j ? 7 
^O^filli&IKii^^iZ/EIKfiDISIlHSia 1 0i:^t o 
i-5JBItilHlWBaT(iAa*\ »»o«^»e»c««;l 
■Tffi^n-Cir^n AItfi*»0SX*-»:7ctttfiJiJL 

v - 'j c 7 ■ 7* u-r T$>Z a 

[0088] ft"'. XWfcWMfcDLfcSftL, ^ 
G, B^I5k*^n*'ni$, fiJi^iJ5i:^L 

I 2 3. c n diife&fj 5 ^©JEffl'^ 

[0 0 8 9] H:mmmY lisi^g^ 

[0 0 9 0] SUrU] -3©lE«l*'6«*fl!>#ELfc 



[0091] (E»j7jfe> b 1 1 

&(i>fl>#£*K«E£ 1 TiJOTSrtd, Vg!h~ Vg:i£? 

<m\m-\z.^z> 0 aftjf!zs33cL^ 

[0 0 9 2] **ffi«ffttffiirrL£^j&\ 2^lLT£ I 

[0093] <3rm^i C stgCOftj £ > C stg 

7Lfc*©J ft<**T4fc«>i:H:!t5. 

[0 0 9 4] SVMCstgli. »ih7>y^ 

^TFT^^7f>m^, Si**ffi*fiZVsiw 

*tr* y- k rn&sfbA vgo#« ^ig^r* «t -5 ;i t 

[00 95] 

[& 1 ] A Vs={Cg£/(Cgs+Cstg+Cpix)} x A Vg 

Ti:v-7fiSD 1 >:©rac^«5n4»4S*, C 
PtxiiBXTOPXt^rsrMCThwiWti^jflESii* 

[0096] ffiraLfc«t9C y-hfftGTlii^ 
^^T^^4Cgs^7t^<^^, 

[0097] <sue^&> oarn, ±jfiLfc*fi*^« 
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zm % (DWrtto 0 , 5 :«I4B 3 C^TSR h 7 > z 

z . ^ x&«m ^-ruoe-ffiia i^5&3&otax#**fc> 
^'i"L fcis^K5?e *&T*n zmmr z * vco-m 

[ 0 0 9 8] &1 1 2 

LB 1 JXIRW3 000A^A1-Pd, A I - 
Si, A J -Ta, A I — T i -T a 
g 1 *zrt-v9 i)y?\z±'<)&[*tz> e ¥%&m&, >;> 
^l:ail»i:*^WS:<OiK*«T!l|E«g I MtRftcx 

! **sgl, *trn^«*;ci\ ^ts^t^cL, ^&p 

T.V1 iKMiRfLA 2 7 -f > S H g (B^tlTJ 

*j*^HiffiiSfi;/<7 7-r >SHg c*«snfc»s»<i: 

[0 0 9 9] :i:fili, K 1 2 

^$r7>^--'i:^0 F'H6 2 5±0 0 5tt«Lfc 
£#0. 5mA ' cntf;:fc*«J:-5£!HgT-£ (fcfciftfb 

o *c3fSiWA izoaRw^ensflodCiff^k 

■5S«E1 2 5Vt-jrF£*"CM»ttBKb*fr-5. 

05>f^1-5r t^fl* Ll> C&SEEfb 

&£, ^nc^.x, *«Kg i *K&Kfb£n. y- 

fff C L *J J: LF-.CIS p L i tUMtfl 8 00A©fii 
ffc«fbRAOFj&«iHfiJc£n* a 
[0 10 0] y.?4C, S3 1 2 

£#*£#Al.~, K*'A«22 0 0A©«ftS i JK*& 
:-\ ^7X7CviHiifi;i:y7>*'7, **#*££A 

'V\LT, RM*«;j00A©\ i +i!B#MS 1 ££12 
£ . 

[0101] 3:f^[), em 1 3 

K7U'>f>m> LTS F6, CC 
l4*fcfflLTN( + >gJ.«|fS il, iimSi 

ASofitj&E-rs. 



[0 102] ise, bi 3 

[0 103] X@F, El 3 

1 4 0 0 AO I TOR*»s»4:5a^fig 2 £ 

«i: LT«>ffiKt©«K»-?iS^W«Rg2S:ii^ 

^I'^f^nilti^O, y- Kifir-G 

[0 104] XgG, SI 4 

R¥#6 0 0A©C r*»?)44*«d 1 ^a*7 * u 
y?\Z\£*)Utt^ $f>CRii s 4 0 0 0 AODA 1 -P 
d, Al-Si, A 1 -Ta, A I -T i -Ta#A^ 
UWttd 2%z;<y 9 'J 9!S:t7£ 0 
*«, #IRd 2 *I1B i: 7 f > ^ L, 
*«l&d 1 $:IiA>^Wx7f>^L, Kftft 
?HDL, V-^lfiSDl. KW>fftSD2, 11 
fcfcffiPX, ^ffiPL2, »U70CB^2^ 

A'^7^ySHd (EItjW! ^fiJc-r*, ori:, K 
7^iyf>^ICCCl4, SF6££ALT, N 
( + )I^b h hSS i )&£x-y^>yT<£^ii^ 7- 

[0 10 5] XfiPF B 1 4 

£#*££AIT, RJP#1 ^mCD^fbS i K*8Kt 
¥*4aS&, K7-Ti7f>^7>: LTS F6£ 

n^;bi:«i:^t, fiUWPS V 1 «r^fier*. 
[0 106] («^*^PNLi:M&lsl»S1fiPCB 
1 > SI 1 514, 05^i:^L^/UiupNn:^ 

MKftl§IBHtfiKjaiaIKV«:MeL^ffi^r 

[0 1 0 7] CH I »4*^*;uPNL*eft$ti--5K 
ftlCfvT" (TftlO 5 ffite&M.jE&®&M(DmW) I C 
f- -y 7°, £CD 1 OfBT^>t4l»(ftffl-^E»(Hl»fflOEi7 I 
Cf'>7*) Tfeio TC PI4E1 1 6, EI I 7T?^T^ 
ct^H|E»;ffiI Cf77CH I^r-7*- h A 4 x 
^ K-,f>fO^ (TAB; 9Ig$n^;f- 
7*+t 1 J7A , yr-A PCBHilSETCP^3>f 

ffli:i£»t«ftIalg8ffl02-3K:«'fflSn'CV^ o FG 
Pf4 7 > k/n' v Kr^ 1 :, ->-)i, Ky-x s 

Ki 0 FCI4Tfl!lC0E»j@ISggSPCB 1 2:£fl|0!)n 
EftSfcPCB 1 mWi:«ttt4 77 7 
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[0 10 8] CTCI'ftffftffft) Bl 6fi££ff?E 

[0 I 0 9] r-JMJ-^V.-C, TTBfifMWsHgCH I CD 
AT^r • EfttM-JftO, TTMB*»@»CH I CDifc 

7>-f>f/>^i:j:^fijjn^ JS8-FTTB. T 

Wt^tl £ 0 C R T T F Tg&EB • V&lslB S 
U P £ , 8-7; ft iff tEIK A C F £ -3 T &a B a3l^ * ;U P 
XLCSWShi, >W*-yTCPIi, ^CD^fiSiSB^ 
'<* 'U P N I.MoJSttJK? G TMfcUffi LfcftWtP S 

SfittrWSs i'CTM (HTM: I4R2WP S V l ^ 
[0 1 10] II F i 14* v W 5 £4^-37 / 

* 0, S K s \m mtfi'to)m¥mtf&titj;tz 5 

■'Hi IS x,-f?* ^ tNVf E P X C* £ '0 Um £ n> /i v 
*r — i?TC P «t fc S U B 2 <Z>« c 14 E £ •/ n - 

[0111] «(KQj]^IHgpCB2> iBftHBSfiP 

cB2ii, i c, =i>t>*, miwwn 

5ft-0*4 B wtOSHMIBififiPCB 2*3(4, 1 o©« 

»r 4 £ r^tr bib sup $nti^ a c 

[0 1 12] «<Rjl"JB#ifiPCB 1 tmW]®&&tePC 
13 2 r 14 7 7 -y 7;u F C £ «fc 0 MftCftft $ ft 

[0 1 13] (ft,Vi&S;*ya-/U©£fc1Mt> hi 8 
14, «Ji&S<^ya-;i.MDLa>#«aaa«:?sr»j|? 

_ 7 'VM,7^! , LCWI4*0**R, PNL 



14M*^<*^, S PBi4 LCBI43*?: 
fc, RMI45*T£, BLIi/v^7^^?, L C A 

<?*2"ceft6 = 

[0 1 ] 6 ] A' 7 ^7^ - * - z L C A !4-'< •:' ? 7 -< - 
fi^BL, 7tftfc£SPB, ^ttLCB, 5£rt5R 

MZmfrTZ&wztt^-z&o, &yt&i c BMM£ 
EtSn^-^7-f hflHtffBLOftfc, £?£&LC 
B, SttlKRM, *&ft«SPB;ii9S™E?-*fc 
h£U fc£^A*;up\LM£ft#T 

CO 1 1 7] A-y^-f h^ft^BLII^Y yA-?© 

BasfiPCB3*««iwsn*c*j9, A.,^7om 

CO 1 18] W±, *:36S6WPti. ±i£Uccfc-)£^ 
SfcP Xt;IRItl g 2 £ J: ^ xntirtl ;hi:«t 

*lfifflia)»^3i. 8%) >^*t;i"!±Sti--6rtd*"C 
t4<fc7£^4 0 «-f©*«tt*(fii±l-4fctf)flF) 
ITOKtlH|^pC^st-r*li:^-Ct, ft®t*h^g& 

[0 I l 9] (^J2) 2»lfi«t4TEO*#«:l»lt 
f?, 1 tm-^&Z, 02 0 lld^co¥®K^^ 

T 0 H©^«SB^{4igW«»«JKg2$:^1- 0 

Co i 20] <isxrapx> ^h^jt(4, 

PXl±y-7tfSDl, KH'>^ffiSD2i:f^ifCD 

*mmd i, $%md 2T«tJK$nTv^5 0 ztz, m$ 

*SPXt4V-^mSSD] t-^Cific^nti^o 
[0121] <^^m«CT> ^fsj^fis 
CTta«OTWg2T«UKT*. :oPTOg2 
li^JgflJ 1 >RH», ^ 'J >rT^53c$n^iS^* 

(Ind i um-Ti n-Ox i d e I TO : * 
*RJ 1 0 0 0-2 0 00AtT)J?$tZ 

[0 12 2] ^iSfftlCU^IEffHC 

Li4ig^^«}gg2T«^$nT, ^n^nmcrt 

[0123] <y-h«j«> *5Ufi«U(4, y-hJd 
^GTM^A lffg 1 (Dmmz&mi, ^-3, TCP 
(Tape Carrier Packege; hCDg 

«CT>:^-XgT^fi3cT^ 0 *fiStii|?J6^i ] ^jsr^g 
CO 12 4] <KU-T->«i^DTM> *W6«Ttt, K 
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T£ : 

[0 125] (Wi1E*ajj-?CTM> ^fiWiflS^CT 
[0126] (3i;&7;fi.-> fcOSJSflTOi, 1 ©X 

^'B i:rpr:Ccori]:i;r.f ( ':F^A4«#;zJir-£ 0 xg^mg 

? -r LTIiK i 2^R! 5<DA*»5>H* 1 , A-B-F 

- c — d — f: — g -ii(D«(z<ca 0 

.tl^v&Gl., /UMCffiGTt#fc*£M»CL*< 
£i«r<7>j£«J#m*fg2 i:*f["J«fffc^«CL 

[0 12 7] lO^OlC, ^««CT«iS9!9«ffg 

*r^l6%r E &: £*§efc«Tttl 5. 9%; C|*i±Sti- 

[0 12 8] Sfc, *&«m?tt#fl*«fcTFT** 

tiltti:teL/:^ C 'F 1*7-7 4 )V9) £ 

[0 12 9] :!«JM3j *Xtt«l»TIE0!)ff#«Mtt 

1", 

[0 13 0] {Wi?lift*CT> **S6Wt?tt, *ffa$& 
CT$:iS^WIg2T«^Ti 0 Z®&93*UEg2 
:iH5§#J 1 fclHtRC*/*? ? 'J ^-CJ&SSSiifc^W* 
'UK ( I n d i uin-T in-Oxide I TO : * 
*K ^ft^, I 0 0 0-2 0 0 OAO&Zil 

[0131] wwiira:«^*cL> ttttiz&m^mc 

[0132] (»&2FB.-> *3BtWCtt, HE&#J 1 ?>x 
5 B t Ifi C WW CXft! F * J i£J5D S n *»C fc 4. X 
%j>m*± IT\M\ 2*»e»Hl 5®A*6Htf, A- 
B-F-C-l)-[-;-F-G-HflWBt:fc4. vx?A 
«ftU*>ttCL. miCT>Sif|fii«£Eff 

[0 1 33] ZflJiOt, HJratfPXtatlfiJMCT 
©'^rn «: t Wfltl? g2a, t*/*t zztzx 

£*li£*S0J l fc*:«afcW2tt±0iI>fc9, #75 0 
ffi£ r*X«sWTIi4 7 7%: E|6j±a 1*4 3 



[ 0 I 3 4 ] 4 XXJSSWi T*E2)»te£|fcM. 

£$#J l &£ w J%1f&m3 tm-^hi, E2 2Cig 
£^[M£^T 0 B0>raSS^I±Amrailg2«:^ 
To 

[0 13 5] <3*Gi*Eflr*ttCL.> *?,-«JCH£^»C 
Lf2**mg l -C*^T4 0 *£aS0jTii, ff«Rg I 

CTJ:fcft«T4fc«>C, S%&itu.*^-ftt^\ %tz, 
V- hl&KRG IC ^^-^-^PH«r^ScT4 J £ 
fc, illg l l±C rWMzi. Ta. T i , Mo, 

[0 13 6] <3Ji£^j£> **J60lJ-?li, l cdx 

eBjMWK*3tt4. Jfc, XHEB$c;uu-*-;upH 
fc^fiEU IiFRHIifMPXtWfiCT^ 

CO 1 3 7] *3Elfi«-Cii 1 H^ji *5J:^*JB«3 5r 

fcE£>£*£{£«T4:: *¥£f6jC££T4 
[0 138] Sfc, il*«ffiPXi:^fSl«ffiCT«:|5)- 

[0 13 9] (£J60J5> *3e«0UfiTKC5*f*«:fifctt 

£OT®EI£^T 0 B®ftmimiSti*Wg2&p 
To 

[0 140] <a*(Sl*ffiCT> *3W6WCti» ^*©^f 

isrm«cTfc-(t«ra9!*«g2-?*fitrs. «k«hm 

■WMW4. 

[0141] **J6WTfi, 3SJ60J1 **6»6«l4fl53a 

[0 14 2] *^a*li»:0>:fcO-CS)-5, Tftfr*>, 
«Rl«tiC T D L L ZB&ZtiZ Z 

***iS**«s P X >^ffSj«ffiC T©PJIfflm*cl*»Jtft 

— ^, ^C3£^<7)±T^TSia>^ ox h —90)f&£.%$m\ 

ifr-aT*Kre**fcfc, WMTtlDLCMIL^ 

Liznmwa>£?iz. &&<s^&DL'.zmmitz*tftq. 



12 



Page 13 

4 



[0 14 3] yi«sP,6 ±&LJ««fll2*5J::;3 

ro i 44] ro^tcfc^x, *3*J6«ittB2 4Cj5* 

5$ 5 -tr £ «£ v i - L £ t 4 , 
[0i45]K24 a tt. 02 0G9?ti°]flt$fa## 

C L 3) 55 7/ £ ?; ;■ T ^ifliE 9 , 122 4 I b i£ r)0 

[0 14 6] ri.jMiijjvT, ^|Sr*fifflT«CLtt21 
Wiftd»6fr9, LXfiJtiEAM^V^A 1 V 1 

IT I TORI l«5ntl^ a * L 
T, W^ftC'TUnljlUTOJK] ]CD-£f3££££ii 

Se £ SIS T?«5fi f i L/:!©^^^^, 
[0 14 7] ZOiOCLfc^, ^lif^CL 
affi*g£>ift£B*!HSi:tc. Alii 0ir££1-*v^ 

^a*jS*«:KfiJ-.-rjSJ:^(;44 0 Tfcfct,, A 1 1 1 
0 f±*©±ff CKft«^-«D L £ft?SJIISM6UK&g 

r^fc^ft-n^ 1 , :roA!iio^i:ft«t5 

-9ilLT I TONSr^fiSrs^ttli-sTSE*^ 
[0 14 8] 

Cftfl©J»*3 W !:^JL/:;i:^^f)^j:J:9i:, 

mil ffii&mis ct « oQ&Tim iz&ti 

[0 14 9] 5/:, &*.-ffii;fcl*Sft£Jtt©«5i>M<6 
[0 1 5 0] i^i;, h 7* hOfiff*3E37t*H5 

[HffiWIlii Jit Will] 

[Hi] *^JI:^*&h b b ^£S^-£«'J JUJgflj 

[212] 0] OT3-3&:-&{-t£6ft®0-e&* o 
[03] m ) 0)4 -'IttCfcltSWrM'C**. 
[314] 0 ] <7)G -S&CfcltSfrffiBIT&a,, 
[05] ^/'^'K^vMJ^^/gasg^fijtS;^^^ 

[06] ^^Ji:j:^^B B H ^7nigecr)/U;u^gjj^- 

[217] y-h«lf-CT.V!i:y-hE«GLO«««Jfi 
;£ * * T i: B'r i/lifl>KT*5, 
[218] KU*>tfrDTMt**«**DLfc©*R 



CH9] ^ifi*«SSi-?CT\K ^a'X70CB^ 

0-?&* c 

[0 1 0] *»7^f^ 7 • v ^ '■) v ? 

[SI 2] SSSUB lftlfclSA-CaKigZg*^ 
[0 1 3] ££SL'B 1 «<0ZSD-F(0Si£Z1!$:^ 
[Hi 4] SfiSUB 1 i^IiG-H^itlis-^ 

[016] K»IsIB«:«|fiJcT4ll»I5l»f--y^CH I # 

y-i?Tc powiff«ia«:^-riar*a, 

[0 17] 7-^t'J7^7y-yTCP»^ 
A- p N L 0*M*!I1KM** GTMCMK 
ffiSr^1-S8B»f®HT*4 0 
[018] ^ty.-;^^^®^ 
[0 1 9] BJJMJWiSK 7tf>», (B%15^«b 

[02 0] ^^!lct^^ a B B ^gg^0^^j ( £ 
[02 1] *%^H«fci^a H B^^gKC7)ftfe^^J (£ 
[022] *^^CJ:^^B B B«^ggc7)tec7)||^j 
[02 3] *£*K,**M5^gEate0>»Sfi*J (X 

3fi^J6) T&S&HHS^aitf)— il£<7)ggBgB 3 FM0>:#r 
W0T£>£ o 
[ft#CDRW] 

cL-»fiimEflrw, px -itm c 

T-*TI««, GI-lftMW, GT-y-hti, AS 

PSV-ftH, BM-««, LC-m T F 
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Cstg AOF-IWHMfcR, AO 

■■WfSKft^^^, CTM T-h^ DTM-KU 
-f^r, CM ■ -iti0^"^7O, DTM--ttiK«B5 
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